that, even among those infants without overt clinical disability, there may be subclinical deficits of motor and cognitive performance which have repercussions for the child's subsequent education and employment.5 6 Several studies have reported on the psychometric assessment of low birthweight infants. However, some have been concerned with a hospital defined population of infants5 7 8 and are therefore susceptible to bias associated with differential patterns of referral to hospital, particularly in relation to certain social variables such as social class and parental income. Others have investigated a geographically defined cohort without a control population. 9 Yet others have been hampered by the lack of controlsl>'2 or by limitation to high risk groups. 13 Recently the follow up of a total population of infants14 or of geographically defined cohorts of low birthweight infants with appropriately matched controls15 16 has allowed a comparison of cognitive ability which is less susceptible to bias.
We have previously reported on survival and morbidity in a cohort of infants of birth weight s2000 g, born in 1979 to 1981 to mothers whose area of residence at the time of birth was in the five health districts that comprise the county of Merseyside. 17 We report here on a subset of this cohort together with matched controls who were reassessed when aged 8 the matched pairs. This was tested and in all instances the correlation was less than 0 5. The exception was in the six boy 6 1000 g case-control pairs and the correlation was assumed to be a chance observation.
Case-control comparisons of the TOMI results were made using a cut off score of 4 0 or more, that is the proportion of children with 'moderate' or 'definite.' impairment and a x2 test for trend applied to assess the statistical significance.
The difference in the psychological measures between small for gestational age and appropriate for gestational age infants and their controls was assessed using analysis of variance.
Results

THE SAMPLE
The total number of livebirths in the county of When assessed at age 3 years, there were 220 (55 4%) survivors out of 397 weighing Table 1 shows the number of deaths for each age specific period. All 220 survivors of birth weight S 1500 g were included.
In the birthweight group 1501-2000 g, when they had been assessed at age 3, there were 22 with a disability, two had a possible disability, and 14 could not be traced. All 38 of these were included in the current sample. There remained 461 unimpaired from whom a random 10% sample of 46 was drawn. Thus, there were 84 children in this birthweight group who were included in the study cohort.
The total study cohort therefore consisted of 304 children (220 of birth weight -1500 g and 84 of birth weight 1501-2000 g) one of whom died as the result of a non-accidental injury. Figure 1 is a flow chart showing the selection of the sample. Table 2 gives the status of the surviving 303 children in the sample showing the number of children traced, children assessed, the type of school attended, and whether or not they had a disability. An important feature of the study was the high follow up rate achieved. Assessment was carried out on 91% of the study sample, and it was possible to obtain information on whether or not a disability was present on a further 5% for whom assessment was refused. In only 11 children (4%) were no data available because they had moved or could not be traced.
The special school attended by two children without any clinical disability was a Figure 1 Flow chart showing selection of the sample. cally significant. This is to be expected as the index cases were a sample of low birthweight children and birth weight of the first child in a family tends to be lower than subsequent ones. For those children for whom social class was obtainable, a greater proportion in the control group have their father in the non-manual social classes (42%) than the index children (32%). Also, more fathers of controls than index cases were currently employed but there were fewer control fathers in the 'not known/not applicable' category (table 3) . The latter was because a higher proportion of index children did not have a father living in the household. These differences in social class and employment status, however, were not statistically significant. The income of both the mothers and the fathers of cases and controls was also similar.
Control children were more likely to be living in owner occupied housing and less likely to be in local authority or housing association accommodation, although the difference was not statistically significant. Among all the social variables that were used for comparison of cases and controls, the only one for which The 232 case-control pairs that were assessed included seven in which the case, though attending a normal school, had a recognised disability. Even if these with their matched control are excluded from the analysis, the highly significant differences between cases and controls remain with little change in the magnitude of the differences.
The TOMI scores show that the lowest birthweight group not only are the most clumsy, that is have the higher scores, but they also show the greatest difference when compared with their matched controls. Among the total sample of 232 matched pairs, 27 (1 1-6%) of the cases had a score of 6 or more, indicating definite motor impairment and a further 49 (21.1%) had a moderate motor problem as shown by a score in the (0-9/o) had a definite and 21 (9-1%) a moderate motor problem. These differences are highly statistically significant. The data categorised by birthweight group and gender are shown in table 8.
COMPARISON OF CASE CONTROL DIFFERENCES OF SMALL FOR GESTATIONAL AGE AND APPROPRIATE FOR GESTATIONAL AGE INFANTS
There were 91 small for gestational age and 141 appropriate for gestational age infants in the cohort. The high proportion of small for gestational age infants arose because the birthweight upper limit of the cohort was 2000 g. This preferentially included those infants who weigh less than 2000 g but are of normal gestational age.
In an analysis of variance, the case-control differences were highly statistically significant for both the WISC and the reading comprehension (p<0001) but the small for gestational age/appropriate for gestational age difference was not significant for either the WISC (p=0-74) or for reading comprehension (p=026). Figure 2 shows the frequency distribution of the WISC score for all the cases, including those attending special schools. It is highly negatively skewed with 19 (6-7%) having an IQ <50, that is could be categorised as having a severe learning disability and a further 14 (4-90/o) having a moderate learning disability.
This may be compared with approximately 3%/o of the child population who would be so categorised.
Discussion
The major strengths of this study relate to the high success rate of follow up and to the fact that the cohort of children is geographically defined according to the area of residence of the mother at the time of birth and is, therefore, not biased by differences in hospital admission policies. A further strength was the effectiveness of the matching process in a variety of important social variables when school was used as the matching factor. Several aetiological possibilities exist as to why there was an observed 8-10 point difference in IQ between low birthweight cases and controls. The deficit may be due to a hypothetical factor acting in utero, that is the postulated factor may be responsible for both the prematurity/growth retardation and the deleterious effect on brain maturation. However, if this is so, the possibilities for prevention are limited as only a small proportion of the spectrum of mental retardation and of the variance in birth weight is attributable to known aetiological factors.22 Furthermore, any attempt to prolong gestation by, for example, the use of tocolytic drugs will have no effect on measures ofpsychometric function in the child.
Alternatively, the brain may be affected during the perinatal period when hypoxic and other insults are a constant threat and the difficulty in maintaining a sufficient energy intake in very low birthweight infants is recognised. There is evidence showing that the developing infant brain is vulnerable to undernutrition, although it is difficult to disassociate the confounding effects of social deprivation and nutritional insufficiency.23 24 In preterm babies, the early diet has been found to affect the development status in infancy.25 Should this be the case, the lower the birthweight group, the greater would be the expected IQ deficit, but this was not found. However, the numbers assessed in the lowest birthweight group were small and the failure to observe a trend of increasing cognitive deficit with decreasing birth weight may be a reflection of this.
A further possibility accounting for the difference between the cases and controls may be attributable to greater social deprivation of the cases. The hypothesis would be that the disadvantage causing the jprematurity or growth retardation may be perpetuated throughout childhood with adverse effects on cognitive and motor development. In matching cases and controls for school, it was hoped that serious differences in social disadvantage would be minimised. This hope was realised to the extent that no significant differences were found in the socioeconomic variables examined except for the proportion of the children living with natural parents. However, the slight though statistically non-significant differences which were observed, favoured the controls. If there is a type 2 statistical error, the assumption that the catchment population of a primary school is socially homogenous may not be valid; there may have been differences in the level of social disadvantage that were not eliminated by the matching process. It is also possible that subtler variables, such as bonding and parenting skills may have been influential and the degree of matching for these skills could not be assessed. A combination of any one or more of these reasons may account for the case-control differences observed, indeed there may be a cumulative or interactional effect starting prenatally and continuing late into childhood. From a public health perspective, it is the clinical, as distinct from statistical, significance of the differences between the cases and controls which must be considered. The magnitude of the effect of other factors thought to influence the intellectual development of children, for example exposure to environmental lead pollution26-32 and the possible, though controversial, effect of vitamin and mineral supplementation is considerably less. [33] [34] [35] [36] The greater proportion, among the cases, of children with motor impairment-is of profound practical significance from a population perspective and from the viewpoint of each individual child. It is salutory that all the children in the case-control comparison were attending normal mainstream schools, yet the TOMI score revealed that 11 6% of the cases had definite motor impairment and a further 21 6% had a moderate impairment, yet the vast majority were not recognised as having any impairment. These deficits would be likely to affect such everyday essentials as writing skills and influence the child's ability to enter into, and compete with, peers in sporting and other playground activities, factors that are important in the long term psychological development of the child.
The deficits in cognitive and motor development need further longitudinal follow up to determine their association with educational attainment and employment prospects if preventive measures are to be instituted to ameliorate long term handicap arising from the disability. The prevalence and magnitude of the effects also need to be monitored because there may be important repercussions for the provision of educational and social services. 
